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DETAILED ACTION 

Applicant's election with traverse of group I, claims 1-15 that was filed on 7/22/05 is 
acknowledged. The traversal is on the ground(s) that it has not been shown the product can be 
made by another materially different process and there is not burden. This is not found 
persuasive because a structure as recited in claim 1 6 does not require to use the same method as 
recited in claim 1 to provide the insulating structure; additionally the inventions are classified in 
different classes and there are divergent subject matters and the search; for an isolation providing 
method in group I is not required the same search in group II. 

The requirement is still deemed proper and is therefore made FINAL. 

Claim Objections 

1. Claims 2-1 1 are objected to because of the following informalities: The "(c.l), (b. 1), 
(b.2), (a.l), (a. la), (a.2)" are placed improperly at the front of each claim. Appropriate 
correction is required. The preamble of the claims 1-15 is also objected. The Examiner suggests 
a new preamble with "a method for forming an isolation comprising". • 

Claim Rejections - 35 USC §112 \ 

2. The following is a quotation of the second paragraph of 35 U/S'C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and 
distinctly claiming the subject matter which the applicant regards as his invention. 

3. Claim 10-1 1 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 
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In claim 10, what does Applicant mean by the phrase "... at least until ..." and "... so as 
to thereby ..."? 

The Examiner does not see how the phrase "... at least until .'. and "... so as to thereby 
..." can be interpreted in the light of technical understanding. 

In claim 1 1, what does Applicant mean by the phrase "... yet further so as to consume 
..." and "... so as to thereby . . . "? The Examiner does not see how the phrase "... yet further so 
as to consume ..." and "... so as to thereby ..." can be interpreted irvthe light of technical 
understanding. Presence of indefinite limitations renders the above claims 10-1 1 indefinite. The 
claims were examined as best understood by the examiner, the claimed limitations broadly met 
over the applied prior art. 

Claim Rejections -J5 USC §103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived 
by the manner in which the invention was made. 

5. Claims 1, and 10-15 are rejected under 35 U.S.C. 103(a) as beihg unpatentable over 
Nishioka et al. (U.S. 6,657,249) in view of Rabkin et al. (U.S. 6,812,$15). 

As to claim 1 , Nishioka et al. discloses a method comprising: : 

(a) defining a first oxidation stop layer ("silicon nitride film" of layer 106 in figure 34; column 1, 
lines 35-36) above a first semiconductor layer ("floating gate 107" in figure 34; column 1, lines 
35-46; column 10, lines 26-34); V 
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(b) providing a first intrinsic silicon layer (silicon substrate 101 for forming silicon oxide film 
106 by thermal oxidation: column 2, lines 33-43) on the first oxidatibn stop layer ("silicon nitride 
film" of layer 106 in figure 34; column 1 ? lines 35-36); 

(c) oxidizing at least a sublayer portion of the first intrinsic silicon layer so as to thereby create a 
corresponding and thermally-grown (thermal oxidation; column 2, lin§s 33-43), first intrinsic 
silicon oxide sublayer ("silicon oxide film' 5 in layer 106 of figure 34; column 1, lines 35-46) over 
the first semiconductor layer "floating gate 107" in figure 34; column 1, lines 35-46); and 

(d) disposing a second semiconductor layer ("control gate 113" in figure 34; column 1, lines 35- 
46) above the first intrinsic silicon oxide sublayer ("silicon oxide film" in layer 106 of figure 34; 
column 1, lines 35-46) so that the first intrinsic silicon oxide sublayer ("silicon oxide film" in 
layer 106 of figure 34; column 1, lines 35-46) provides isolation between the first and second 
semiconductor layers ("floating gate 107" and "control gate 1 13" in figure 34; column I, lines 
35-46). 

As to claim 1, Mishawka et al. does not disclose the first and second semiconductor layer 
are conductively-doped. 

Rabkin et al. disclose the floating gate 206 and control gate 210 are doped-polysilicon 
(see figure 2; column 4, lines 10-26). Therefore, it would have been obvious to a person having 
ordinary skill in the art at the time the invention was made to dope the semiconductor layers of 
Nishioka et al. by providing two doped-polysilicon layers as taught by Rabkin et al. for the 
purpose of better conducting between the floating gate and control gate in a memory device (see 
doped poly layers 206 and 2 1 0 in figure 2). . * 
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As to claim 10, Nishioka et al. disclose the continuing said oxidizing ("thermal 
oxidation") of the first intrinsic silicon layer (silicon substrate 101 for forming silicon oxide film 
106 by thermal oxidation; column 2, lines 33-43) at least until a corresponding first oxidation 
front crosses into the first oxidation stop layer ("silicon nitride" film; column 1, lines 35-46) so 
as to thereby perfect formation of silicon dioxide in the thermal ly-oxidized, first intrinsic silicon 
layer (see column 2, lines 34-38; lines 56-63). 

As to claim 11, Nishioka et al. discloses the continuing said oxidizing ("thermal 
oxidation" of the first intrinsic silicon layer (silicon substrate 101 for forming silicon oxide film 
106 by thermal oxidation; column 2, lines 33-43) yet further so as to consume silicon atoms 
within the first oxidation stop layer ("silicon nitride film") and so as to thereby produce 
additional silicon oxide ("silicon oxide film")from the consumed silicon atoms (see figure 34; 
column 2, lines 34-38; lines 56-63). *. 

As to claim 12, Nishioka et al. discloses the providing silicon nitride layer ("silicon 

v ** 

nitride film") between the first and second conductively-doped semiconductor layers ("floating 
gate 107" and "control gate 1 13" in figure 34; column 1, lines 35-46)* so that the combination of 
the silicon nitride layer ("silicon nitride film") and the perfected silicon dioxide in the thermally- 
oxidized, first intrinsic silicon layer ("silicon substrate 101" for forming silicon oxide film 106 
by thermal oxidation; column 2, lines 33-43) provide isolation (three-layer insulator) between the 
first and second conductively-doped semiconductor layers ("floating gate 107" and "control gate 
113" in figure 34; column 1, lines 35-46). 

As to claim 13, Nishioka et al. discloses the providing a second silicon oxide layer 
("second silicon oxide"; column 1, lines 35-46) between the silicon nitride layer ("silicon nitride 
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film") and the second conductive ly-doped semiconductor layer ("control gate 113") so that the 
combination of the second silicon oxide layer ("second silicon film"), the silicon nitride layer 
("silicon nitride film") and the perfected silicon dioxide ("silicon oxide film") in the thermally- 
oxidized ("thermal oxidation"), first intrinsic silicon layer ("silicon substrate 101" for forming 
silicon oxide film 106 by thermal oxidation; column 2, lines 33-43) provide isolation ("three- 
layer isolator") between the first and second conductively-doped semiconductor layers 
("floating gate 107" and "control gate 1 13" in figure 34; column 1, lines 35-46). 

As to claim 14, Nishioka et al. further disclose: providing a silicon nitride layer ("silicon 
nitride film", column 1, lines 35-46) between the first and second coriductively-doped 
semiconductor layers ("floating gate 107" and "control gate 113" in figure 34; column 1, lines 
35-46) so that the combination of the silicon nitride layer ("silicon nitride film", column 1, lines 
35-46) and the first intrinsic silicon oxide sublayer (silicon substrate 101 for forming silicon 
oxide film 106 by thermal oxidation; column 2 ? lines 33-43) provide isolation (three-layer 
insulator film) between the first and second conductively-doped semiconductor layers ("floating 
gate 107" and "control gate 113" in figure 34; column 1, lines 35-46)£\ 

As to claim 15, Nishioka et al. further disclose: a second silicon oxide layer ("a second 
silicon oxide film"; column 1, lines 35-46) between the silicon nitridq layer ("silicon nitride 
film"; column 1, lines 35-46) and the second conductively-doped semiconductor layer ("control 
gate 1 13" in figure 34; column 1, lines 35-46) so that the combination of the second silicon oxide 
layer, the silicon nitride layer ("silicon nitride film"; column 1, lines '35-46) and the first intrinsic 
silicon oxide sublayer provide isolation (three-layer isolation) between the first and second 
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conductively-doped semiconductor layers (''floating gate 107" and "control gate 1 13" in figure 
34; column 1, lines 35-46). 

6. Claim 2, and 10-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nishioka et al. (U.S. 6,657,249) and Rabkin et al. (U.S. 6,812,515) in view of Kobayashi (US 
6,346,448). 

As to claim 2, Nishioka et al and Rabkin et al. do not disclose 4he thermally-grown, first 
intrinsic silicon oxide sublayer includes stoichiometric silicon dioxide (SiO.sub.2). 
Kobayashi discloses an interlayer insulating film comprising silicon, dioxide or undoped silicon 
dioxide (see figure 4; column 5, lines 65-67; column 6, lines 1-5). Therefore, it would have been 
obvious to a person having ordinary skill in the art at the time the invention was made to provide 
silicon dioxide for the insulating film/layer of Nishioka et al. and Rabkin et al. as taught by 
Kobayashi et al. for the purpose of reducing inter-gate spacing (see column 1, lines 18-21). 

7. Claim 3-4 are rejected under 35 U.S.C. 103(a) as being unpatentable over Nishioka et al. 
(U.S. 6,657,249) and Rabkin et al. (U.S. 6,812,515) and further in view of Lee et al. (US 
2005/0074982). r : 

As to claim 3, Nishioka et al. and Rabkin et al. do not disclose, a providing step of the 
first intrinsic silicon layer includes using atomic layer deposition (A^D) to define a thickness of 
the first intrinsic silicon layer. Lee et al. disclose a providing step of the first intrinsic silicon 
layer includes using atomic layer deposition (ALD) to define a thickness of the first intrinsic 
silicon layer (see paragraph 46). Therefore, it would have been obvious to a person having 
ordinary skill in the art at the time the invention was made to provide atomic layer deposition 
(ALD) to define a thickness of controlled Si composition in Nishioka et al. and Rabkin et al. as 
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taught by Lee et al. for the purpose of controlling the thickness of Si composition (see paragraph 
46). 

As to claim 4, Nishioka et al. and Rabkin et al. do not disclose said thickness of the first 
intrinsic silicon layer is in a range of about 15 Angstroms to about 50 Angstroms. Lee et al. 
disclose said thickness of the first intrinsic silicon layer is in a range of about 15 .Angstroms to 
about 50 Angstroms (wherein the controlled thickness are in the range of approximately 2-60 
angstroms (see claim 6). Therefore, it would have been obvious to a person having ordinary skill 
in the art at the time the invention was made to a range of thickness of controlled Si composition 
in Nishioka et al. and Rabkin et al. as taught by Lee et al. for the purpose of controlling a precise 
thickness of Si composition (see claim 6). 

8. Claims 5-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over Nishioka et al. 
(U.S. 6,657,249), Rabkin et al. (U.S. 6,812,515), and Lee et al. (US 2005/0074982) and further 
in view of Yamazaki et al. (US 2005/0040401). 

As to claim 5, Nishioka et al. (U.S. 6,657,249), Rabkin et al. (U.S. 6,812,515), and Lee et 
al. (US 2005/0074982) do not disclose said defining of the first oxidation stop layer includes 
creating a first silicon nitride composition having a nitrogen concentration of at least about 5% 
atomic. 

Yamazaki et al. disclose said defining of the first oxidation step layer includes creating a 
first silicon nitride composition ("silicon nitride oxide film 602a"; figures 6A-8C; paragraph 
125) having a nitrogen concentration of at least about 5% atomic (adjusted to at least 25 atomic 
% to less than 50 atomic %; paragraph 125). Therefore, it would have been obvious to a person 
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having ordinary skill in the art at the time the invention was made to provide a percentage range 
of nitrogen concentration in silicon nitride composition in Nishioka tt al. (U.S. 6,657,249), 
Rabkin et al (U.S. 6,812,515), and Lee et al. (US 2005/0074982) as taught by Yamazaki et al. 
for the purpose of obtaining an optimized operation during a heat-treatment of the semiconductor 
device. 

As to claim 6, Nishioka et al. (U.S. 6,657,249), Rabkin et al. (U.S. 6,812,515), and Lee et 
al. (US 2005/0074982) do not disclose said first silicon nitride composition has a nitrogen 
concentration of at least about 10% atomic. 

Yamazaki et al. disclose said first silicon nitride composition has a nitrogen concentration 
of at least about 10% atomic ("silicon nitride oxide film 602a"; figures 6A-8C; paragraph 125) 
having a nitrogen concentration of at least about 5% atomic (adjusted to at least 25 atomic % to 
less than 50 atomic %; paragraph 125). Therefore, it would have been. obvious to a person having 
ordinary skill in the art at the time the invention was made to provide # percentage range of 
nitrogen concentration in silicon nitride composition in Nishioka et al.'(U.S. 6,657,249), Rabkin 
et al. (U.S. 6,812,515), and Lee et al. (US 2005/0074982) as taught by' Yamazaki et al. for the 
purpose of obtaining an optimized operation during a heat-treatment of the semiconductor 
device. 

9. Claims 7-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over Nishioka et al. 
(U.S. 6,657,249), Rabkin et al (U.S. 6,812,515), Lee et al. (US 2005/0074982), Yamazaki et al. 
(US 2005/0040401) and further in view of Yu et al. (US 6566205). Z' 
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As to claim 7, Nishioka et al. (U.S. 6,657,249), Rabkin et al. (U.S. 6,812,515), Lee et al. 
(US 2005/0074982), and Yamazaki et al. (US 2005/0040401) do not disclose 
said creating of the first silicon nitride composition includes using Decoupled Plasma Nitridation 
(DPN) to introduce nitrogen into the first conductively-doped semiconductor layer. 

Yu et al. disclose said creating of the first silicon nitride composition includes using 
Decoupled Plasma Nitridation (DPN) to introduce nitrogen into the first conductively-doped 
semiconductor layer (see column 2, lines 13-16; column 3, lines 28-35). Therefore, it would have 
been obvious to a person having ordinary skill in the art at the time the invention was made to 
provide Decoupled Plasma Nitridation (DPN) to introduce nitrogen into a conductively-doped 
semiconductor layer in Nishioka et al. (U.S. 6,657,249), Rabkin et al (U.S. 6,812,515), Lee et al. 
(US 2005/0074982), and Yamazaki et al. (US 2005/0040401) as taught by Yu et al. for the 
purpose of obtaining a FET gate capable of operating at low voltages *and having a minimum of 
trapped charge in a dielectric portion (see column 2, lines 13-16; coltimn 3, lines 28-35). 

As to claim 8, Nishioka et al. (U.S. 6,657,249), Rabkin et al. (U S. 6,812,515), Lee et al. 
(US 2005/0074982), and Yamazaki et al. (US 2005/0040401) do not disclose 
said creating of the first silicon nitride composition includes using Remote Plasma Nitridation 
(RPN) to introduce nitrogen into the first conductively-doped semiconductor layer. 

Yu et al. disclose said creating of the first silicon nitride composition includes using 
Remote Plasma Nitridation (RPN) to introduce nitrogen into the first conductively-doped 
semiconductor layer (see column 2, lines 13-16; column 3, lines 21-27). Therefore, it would have 
been obvious to a person having ordinary skill in the art at the time the invention was made to 
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provide Remote Plasma Nitridation (RPN) for introducing nitrogen into a conductively-doped 
semiconductor layer in Nishioka et al. (U.S. 6,657,249), Rabkin et al. (U.S. 6,812,515), Lee et al. 
(US 2005/0074982), and Yamazaki et al. (US 2005/0040401) as taught by Yu et al. for the 
purpose of obtaining a FET gate capable of operating at low voltages and having a minimum of 
trapped charge in a dielectric portion. ; 

As to claim 9, Kobayashi et al. disclose said creating of the first silicon nitride 
composition includes using ion implant "(ion implantation"; column:8, lines 42-50) to introduce 
nitrogen into the first conductively-doped semiconductor layer (see column 8, lines 42-50). 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thanh Y. Tran whose telephone number is (571) 272-21 10. The 
examiner can normally be reached on M-F (9-6 :30pm). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Amir Zarabian can be reached on (571) 272-1852. The ftix phone number for the 

•\ J ." 

organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-919? (toll-free). 
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